Albert Renold strived to gain insight into the abnormalities of human diabetes by defining the pathophysiology of the disease peculiar to a given animal. He investigated the Israeli desert-derived spiny mice (Acomys cahirinus), which became obese on fat-rich seed diet. After a few months hyperplasia and hypertrophy of/J-cells occurred leading to a sudden rupture, insulin loss and ketosis. Spiny mice were low insulin responders, which is probably a characteristic of certain desert animals, protecting against insulin oversecretion when placed on an abundant diet. We have compared the response to overstimulation of several mutant diabetic species and nutritionally induced nonmutant animals when placed on affluent diet. Some endowed with resilient //-cells sustain long-lasting oversecretion, compensating for the insulin resistance, without lapsing into overt diabetes. Some with labile beta cells exhibit apoptosis and lose their capacity of coping with insulin resistance after a relatively short period. The wide spectrum of response to insulin resistance among different diabetes prone species seems to represent the varying response of human beta cells among the populations. In search for the molecular background of insulin resistance resulting from overnutrition we have studied the Israeli desert gerbil Psammomys obesus (sand rat), which progresses through hyperinsulinemia, followed by hyperglycemia and irreversible beta cell loss. Insulin resistance was found to be the outcome of reduced activation of muscle insulin receptor tyrosine kinase by insulin, in association with diminished GLUT4 protein and DNA content and overexpression of PKC isoenzymes, notably of PKCe. This overexpression and translocation to the membrane was discernible even prior to hyperinsulinemia and may reflect the propensity to diabetes in nondiabetic species and represent a marker for preventive action. By promoting the phosphorylation of serine/threonine residues on certain proteins of the insulin signaling pathway, PKCe exerts a negative feedback on insulin action. PKCe was also found to attenuate the activity of PKB and to promote the degradation of insulin receptor, as determined by co-incubation Figure 8 and described in detail in several publications and reviews. [12] [13] [14] Glucose (mM) (Fig. 9) The/3-cells in the pancreas removed from hyperglycemic, insulin deficient animals (stage D), after several weeks on HE diet were also found to exhibit apoptosis and DNA cleavage I21,251 (Fig. 10) . DNA fragments were seen in the cell nucleus and in the cytoplasm. Also Donath et al. [26] and Nesher et al. [27] have observed both apoptosis and necrosis in pancreases removed from Psammomys after several weeks on HE diet. It is relevant that/3-cell apoptosis was also evident in the diabetic, obese hyperphagic ZDF rats. [29] Figure 9 clearly shows that the HE diet induced pancreatic/3-cell dysfunction in the Psammomys and disintegration of cellular architecture as a consequence of developing hyperglycemia. Hyperinsulinemia by itself does not appear to be responsible for the observed deterioration of the pancreatic/3-cell function, except by the imposed oversecretion. Prolonged incubation of isolated /3-cells from ZDF rats I31 (Fig. 11) . [37] The reduced insulin activation was accompanied by a marked decrease in muscle GLUT4 protein and mRNA (Fig. 12) 
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Albert Renold strived to gain insight into the abnormalities of human diabetes by defining the pathophysiology of the disease peculiar to a given animal. He was convinced that the elucidation of pathogenesis of human diabetes will be better understood by the integration FIGURE 1 Professor Albert E. Renold [96] . Figure 8 and described in detail in several publications and reviews. [12] [13] [14] Glucose (mM) The/3-cells in the pancreas removed from hyperglycemic, insulin deficient animals (stage D), after several weeks on HE diet were also found to exhibit apoptosis and DNA cleavage I21,251 (Fig. 10) . DNA fragments were seen in the cell nucleus and in the cytoplasm. Also Donath et al. [26] and Nesher et al. [27] have observed both apoptosis and necrosis in pancreases removed from Psammomys after several weeks on HE diet. It is relevant that/3-cell apoptosis was also evident in the diabetic, obese hyperphagic ZDF rats. [29] Figure 9 clearly shows that the HE diet induced pancreatic/3-cell dysfunction in (Fig. 11) . [37] The reduced insulin activation was accompanied by a marked decrease in muscle GLUT4 protein and mRNA (Fig. 12) (Fig. 14) . It was also translocated from the cytosol to muscle membrane to a larger extent than other PKC isoenzymes, which indicates not only PKCe overexpression but increased activity as well. [49] As shown in Table III [61] and possibly other DAG sensitive PKC enzymes.
Several in vitro studies indicate that PKC isoenzymes directly interfere with insulin signaling through serine/threonine phosphorylation of either the IR itself or one of its major substrates. [62] [63] [64] PKC may also mediate the tumor necrosis factor (TNFce) inhibition of IR function, the major cause of diabesity-linked insulin resistance. [65, 66] TNFc was reported to induce phosphorylation of IRS-1 on serine 307. [67] Interestingly, high insulin levels also induced 731 to raise rat muscle DAG levels and lead to PKC activation (Fig. 22) . Exogenous lipid infusion in rats resulted in the [76] Increased TG deposition in muscles was studied extensively by Kraegen and colleagues [77] [78] [79] in rats maintained on a fat-rich diet. Insulin resistance developed in these rats both in muscles and liver. The hepatic insulin resistance was associated with increased gluconeogenesis, whereas the muscle insulin resistance markedly reduced the insulin stimulated glucose uptake. The accumulation of muscle fat was inversely correlated with insulin resistance and delayed glucose disposal also in human subjects.
[8] SchmitzPfeiffer et al. [8] [86 '89] The activity and expression of LAR PTPase was investigated in Psammomys. [ [99] Potentiating insulin sensitivity at its prevalent concentrations would also lead to lowering of insulin resistance as shown by the application of IR activators. I11 Increased insulin sensitivity was also achieved by treatment with vanadyl sulfate and other vanadium compounds [11] [12] [13] [14] including Psammomys maintained on HE diet (Fig. 27) 
